Peptide alpha-amidation and peptidylglycine alpha-hydroxylating monooxygenase: control by disulfiram.
The final two steps in the biosynthesis of alpha-amidated bioactive peptides are catalyzed by peptidylglycine alpha-hydroxylating monooxygenase (PHM; EC 1.14.17.3) and peptidyl-alpha-hydroxyglycine alpha-amidating lyase (PAL; EC 4.3.2.5). These enzymes are derived from the bifunctional precursor protein, peptidylglycine alpha-amidating monooxygenase. Because PHM is rate-limiting in peptide amidation and is copper-dependent, we examined the consequences of in vivo treatments with the copper-chelating drug disulfiram (Antabuse) on levels of alpha-amidated peptides and expression of PHM and PAL. Decreases in two amidated peptides (alpha-melanotropin and cholecystokinin) after disulfiram treatment were extremely pronounced outside the blood-brain barrier, with moderate decreases in the central nervous system. Unexpectedly, when assayed under optimal conditions in vitro, PHM activity was increased by disulfiram treatment, whereas PAL activity was unaltered. The increase in PHM activity in pituitary and atrium occurred within a few hours after the start of disulfiram treatment and was sustained up to 2 weeks after the cessation of treatment, whereas levels of alpha-amidated peptides remained low. Northern and Western blot analyses demonstrated that disulfiram had no influence on levels of peptidylglycine alpha-amidating monooxygenase mRNA or protein. Thus, inhibition of alpha-amidation by disulfiram in vivo occurs despite an increased Vmax of PHM assayed in vitro. The increase in PHM activity may result from induction of a physiologic mechanism that normally regulates this rate-limiting enzyme.